Pachydermodactyly is a rare, benign form of digital fibromatosis, characterized by asymptomatic and progressive, periarticular and usually symmetrical soft tissue finger swelling, specifically on the lateral aspects of the proximal interphalangeal joints mainly of the second, third, and fourth fingers; it mostly affects young adolescents and is probably due to repeated mechanical injury of the skin (such as repeated clasping or rubbing of crossed fingers), sometimes as a result of obsessive-compulsive disorder, which must be distinguished from obsessive "chewing pads". This paper presents a male patient aged 19, who presented with first symptoms at the age of 12, and was diagnosed with periarticular hypertrophy: localized soft tissue thickening around the proximal interphalangeal joints of all fingers except the thumbs; slight hypertrophy of the skin; absence of subjective complaints; normal joint function. Dermatological status on admission revealed: symmetrical soft tissue swelling of all fingers of both hands except the thumbs at the level of the proximal interphalangeal joints; normal appearance of the distal parts of all fingers; thickening at the level of the proximal interphalangeal joints, bilateral, almost symmetrical hypertrophy (ulnar and radial) of phalanges of the affected fingers except both index fingers, affecting only the ulnar side. The skin lesions were pain-free on palpation, with homogeneous texture and elastic consistency, freely movable over underlying structures. The affected joints showed no functional deficit. The test results, sonography, radiography and histopathology confirmed our clinical diagnosispachydermodactyly. The review of the currently available literature, published between 1973 and 2014, including 99 papers and 160 patients, provided important insight into the characteristics and variations of the disease. 
compulsive disorder, which must be distinguished from obsessive "chewing pads" (1, 2, 3) . Diff use swelling of the digits, which includes the dermis as well as epidermis, clearly distinguishes PDD from "knuckle pads", calluses, occupational callosities, etc. Aff ected families have been reported, and pachydermodactyly and knuckle pads may coexist (1) .
Pachydermodactyly was fi rst described by Bazex et al. in 1973 as "pachydermie digitale" (4) . Verbov named this entity as pachydermodactyly from the Greek pachy (thick), dermo (skin), and dactyly (fi nger) in 1975 (5) . P achydermodactyly (PDD) is a benign digital fi bromatosis characterized by asymptomatic and progressive, periarticular and usually symmetrical soft tissue fi nger swelling, specifi cally on the lateral aspects of the proximal interphalangeal joints mainly of the second, third, and fourth fi ngers: thus, it produces a symmetrical, diff use swelling of the skin around the dorsal and lateral aspects of the proximal phalanges of the index, ring and middle fi ngers (1) .
It particularly aff ects young adolescents and is probably due to repeated mechanical skin injury, sometimes as a result of obsessive-
Case Report
Th is paper presents a male student aged 19, who developed thickening of the third and fourth fi ngers of the left hand at the age of 12. By the age of 14, he presented with the same changes on all fi ngers except the thumbs, and since then the condition has not changed. He associated these changes with hitting the ball, as well as with the habit of repeated clasping or rubbing the fi ngers. After he underwent evaluation by an orthopedist, physiatrist and rheumatologist, he was referred to our Clinic with the diagnosis of periarticular arthropathy in order to exclude psoriasis and/or seborrheic scalp dermatitis. On admission, the patient denied any other disease or a family history.
On admission, the patient's general condition was good. Dermatological examination revealed: symmetrical soft tissue swelling of all fi ngers of both hands except the thumbs at the level of the proximal interphalangeal joints; normal appearance of the distal parts of all fi ngers; thickening at the level of the proximal interphalangeal joints, bilateral, almost symmetrical hypertrophy (ulnar and radial) of phalanges of the aff ected fi ngers except both CASE REPORT index fi ngers, aff ecting only the ulnar side ( Figure  1) . Th e skin lesions were pain-free on palpation, with homogeneous texture and elastic consistency, freely movable over underlying structures. Th e aff ected joints showed no functional defi cit.
Laboratory and other test results
All relevant laboratory test results were within reference values, including factors of infl ammation, serum levels of immunoglobulins, C3 and C4 complement components, presence of antinuclear antibodies and immunoglobulins. Ultrasonography of the hand joints: osteoarticular surfaces without signs of defects; there are no periarticular focal lesions, except for imbibition of the soft tissues; synovial thickening of the medial interphalangeal joints; intra-articular synovial fl uid volume is increased. X-rays of the hands (both directions) did not reveal any involvement of the bones structures ( Figure 2 ). Histopathological fi ndings: severe epidermal hyperkeratosis and acanthosis; dermoepidermal junction is fl at; dermis is thickened and hypocellular, Figure 1 . A symmetrical, diff use swelling around both lateral (ulnar and radial) aspects of the proximal phalanges of the small, ring and middle fi ngers; proximal phalanges of both index fi ngers aff ected only around the ulnar aspects; distal parts without involvement rare fi broblasts accompanied by hyalinized collagenous stroma; absence of adnexal skin structures.
Th erapy
Intralesional triamcinolone solution injections during three months resulted in slight reduction of swelling of the treated fi nger. Th e patient was advised to avoid mechanical trauma, rubbing and cracking of the fi ngers.
Discussion and literature review
Pachydermodactyly is a condition which mostly occurs in adolescents and is characterized by asymptomatic soft tissue swelling, specifi cally on the lateral aspect of the proximal interphalangeal (PIP) joints of the hands, and skin lesions. Its diagnosis and treatment requires expertise of various health professionals (rheumatologists, orthopedic surgeons, pediatricians, dermatologists, surgeons). Papers on PDD are published in journals that are not exclusively focused on dermatology, probably because patients with PDD require a multidisciplinary approach ( . Th ese papers are listed in the references, mostly in order of publication, except for authors from the beginning of this paper.
Th e characteristic features of the disease, described in certain number of patients, are shown in Table 2 , based on the table of Dallos et al. (3) . Although PDD may be considered a rare condition, one must not neglect clinical features that are at the same time factors responsible for not recognizing the disease (62) , such as the absence of subjective symptoms, self limiting course, regression during adolescence, absence of permanent sequelae. For this Figure 2 . Hand x-ray: preserved bone structure reason, the actual prevalence of PDD is estimated to be much higher (2, 3) .
Th e disease commonly aff ects boys around puberty, as in our patient (2, 44, 76) ; PDD at older age may be due to non-recognition of the disease (3) . Th e medical literature describes two cases of PDD since birth (13, 27) , and only four cases in the elderly (36) . Th e condition occurs sporadically, but familial cases have also been reported (8, 21, 24, 36, 42, 93) , and in three cases it was a transgradient form of PDD (14, 19, 36) .
Th e exact etiology of pachydermodactyly is unknown; it may include genetic predisposition, probably essential, associated with precipitating factors (3). It is probably due to repeated mechanical injury such as tics, stretching, rubbing or cracking of the fi ngers, both in healthy or people with obsessivecompulsive disorders (19, 20, 26, 35, 38 , 39, 47, 51, 62, 84, 85, 96) . PDD may occur due to repeated mechanical trauma in poultry processing workers, farm workers, those whose work is computer-related (52, 56, 58, 77) ; in athletes (football, handball, fencing) (61, 71), or musicians playing the guitar or fl ute (69) ; excessive use of computers by adolescent boys also contributes to appearance of PDD (53, 76) . However, there are reports on patients with PDD unpreceded by friction or trauma (8, 10, 49, 74, 100) . PDD is signifi cantly more common in boys at the beginning of puberty compared to females and older children, supporting the role of androgen hormones in its pathogenesis; the possible impact of the growth hormone and hypothyroid function should not be excluded (3) .
Due to frequent occurrence of PDD in persons with obsessive compulsive and neurological disorders, there are authors who think that PDD should be on the list of skin manifestations of psychological problems (2, 26, 51) . Our patient presented with a habit of rubbing and cracking of fi ngers, but had no psychological disorders.
Although a typical clinical picture includes benign asymptomatic soft tissue thickening on the lateral (ulnar and radial) proximal interphalangeal joints of the II, III and IV fi ngers of both hands, there are deviations, as in our patient whose both little fi ngers were aff ected, as well as the ulnar sides of both index fi ngers. Dorsal and/or ventral sides of fi ngers can also be aff ected (23, 29, 31, 94) . Distal involvement has also been described aff ecting distal phalanges (37, 42, 45) , as well as metacarpophalangeal joints (16, 40) , with fi bromatous thickening or rigid nodes (83) . Th ese lesions are usually symmetrical (88) , but may be asymmetrical to a certain point, varying in the number and extent of aff ected joints on the left and right hand (76, 97) or aff ecting only some joints, the so-called localized form of PDD (13) . Th ere are reports on the monoarticular form of PDD (32, 65) . Th e thumbs and fi fth fi ngers are rarely aff ected (6, 8, 21, 50, 80, 99) . Toes are never aff ected, whereas plantar pachydermia was described in a patient with PDD and acrocyanosis (39) . Sometimes the skin shows lichenifi cation, fi ne desquamation or hyperkeratosis, even moderate erythematosis (27) , but it is rarely painful (9, 10, 17) . No cases with hypersensitivity, itching, burning, morning stiff ness or reduced mobility have been reported (3, 48, 73, 91 
Clinical signs and symptoms
No. of patients n=121 n=22
Th ickening: n (%) 121 (100) Identifi ed mechanical injury: n (%) (44) 12 (39) Psychological and/or psychiatric diseases: n (%) (15) 8 (26) Positive family history: n (%) (5) 0 (0) n, number of patients; y, year; NA, not available (72) . Our patient presented with involvement of both lateral aspects, ulnar and radial parts of the proximal interphalangeal joints and proximal phalanges of the II, III, IV and V fi ngers of both hands, except the index fi ngers, where only ulnar sides were aff ected. Th e skin surface was slightly hyperkeratotic. He had no pain or functional limitations. Pachydermodactyly has been described in association with Dupuytren's contracture (90) , Asperger syndrome (38), Ehlers-Danlos syndrome (33) , carpal tunnel syndrome and tuberous sclerosis (13, 33, 36) , gynecomastia (10), foot syndactyly (2), acute atrophia maculosa varioliformis (25) , and Tourette's syndrome (59) .
Due to the heterogeneous clinical picture and described familial cases, a classifi cation with fi ve diff erent forms was proposed (36): 1. classical pachydermodactyly (several proximal interphalangeal (PIP) joints aff ected, frequently associated with mechanical trauma) 2. localized (one joint aff ected -monopachydermodactyly) 3. transgrediens pachydermodactyly (extension to the palms or metacarpophalangeal joints) 4. familial pachydermodactyly (aff ecting several family members) 5. pachydermodactyly associated with tuberous sclerosis.
Diagnosis
Laboratory fi ndings show no specifi c changes. Plain radiography shows soft tissue thickening, without bone, tendon or capsular changes such as periostosis, periarticular osteoporosis, erosions, cysts or osteophytes (3, 55) . Magnetic resonance imaging reveals only soft tissue swelling, and typical fusiform swelling (without eff usion, synovitis, tendonitis, hypervascularization and without bone involvement) (53, 57, 68, 70, 71) .
Histologically, there is hyperkeratosis, acanthosis, thickening of the dermis, increase in fi broblasts and collagen deposits; increase in the thickness of basal membrane and of eccrine sudoriparous glands, intense deposition of mucopolysaccharides, poor demarcation between the papillary and reticular dermis, mucin deposition between collagen fi bers (7, 11, 30, 34, 43, 53, 60, 70, 82, 83, 90, 95, 96) . Types III and V collagen are increased with a reduction of collagen type I. Electron microscopy shows an increased number of fi ne-diameter collagen fi bers (21, 30, 34, 36) , less uniform (12, 64) . Some authors believe that histology is not mandatory for diagnosis (55) , as well as many useless and expensive diagnostic tests (54, 89) .
Chen and associates (99) proposed the following diagnostic criteria:
 the patient has no symptoms  morning stiff ness is absent  pain on motion and tenderness to palpation is absent  fi nger swelling is radial or ulnar in location, rather than circumferential  laboratory test results are unremarkable  plain radiographs show only soft tissue swelling.
With these typical fi ndings, additional investigations, such as MRI or skin biopsy, are rarely needed to establish a diagnosis of PDD.
It is of great importance to distinguish PDD from other diseases of this localization. Diff erential diagnosis should include: rheumatic diseases, primarily juvenile idiopathic arthritis, rheumatoid arthritis, rheumatoid nodules; bone diseases such as secondary pachydermoperiostosis, ostitis cystoides multiplex Jüngling, spina ventosa; skin diseases, often knuckle pads with circumscribed keratoses that overly the fi nger joints with highly hyperkeratotic epidermis and hyperplastic dermal connective tissue, pseudo knuckle pads, foreign-body granulomas, collagenous plaques of the hands, infantile or juvenile digital fi bromatosis, progressive nodular skin fi brosis, psoriatic acropachydermodactyly, connective tissue nevi; endocrine disorders, thyroid acropachy, acromegaly; tumors, primarily fi bromas, sarcomas, paraneoplastic acropachydermodactyly; hereditary diseases, such as tuberous sclerosis, primary pachydermoperiostosis, Th iemann disease (3, 41, 55, 66, 67) . PDD is commonly misdiagnosed as a rheumatologic condition (100), namely juvenile idiopathic arthritis (63, 69, 70, 78, 89, 86) , which may lead to unnecessary treatment (78). Pereira and associates discussed similarities (mechanical irritation, favorable eff ects of intralesional triamcinolone injections) and diff erences (epidermal and dermal response) between knuckle pads and PDD (41) .
Treatment
Th ere is no eff ective medical treatment for PDD at this time (2, 25) . Surgical excision of fi brous tissues may be a good therapeutic option (3, 46, 80) without recurrence (75) . Good results are obtained using intralesional triamcinolone injections (10, 22, 100) , while topical therapy with corticosteroids is mostly ineff ective. Higuchi reported good therapeutic results after using tranilast, an anti-allergy agent which inhibits collagen synthesis in human skin fi broblasts (300 mg daily for 6 months) (92) . Elimination of mechanical irritation may lead to spontaneous regression (2, 15, 18, 20, 71, 81, 91, 99) . Patients with PDD should avoid mechanical irritation, receive adequate care and monitoring, whereas invasive procedures are not recommended (3, 74) . Protective gloves and bandages are proposed to prevent mechanical irritation (44) . Patients with obsessive compulsive disorders may need psychiatric help.
Pachydermodactyly is a benign condition with a chronic course. Th e prognosis is variable. After longterm progression, regression may occur at a later age (97) .
Conclusion
We report a case of a male patient who developed symptoms of pachydermodactyly around puberty as a progressive soft tissue thickening around the proximal interphalangeal joints of all fi ngers except the thumbs probably due to stretching, rubbing or cracking of the fi ngers. Th ere was no family history. Intralesional triamcinolone solution injections during three months resulted in slight reduction of swelling of the treated fi nger. Th e patient was advised to avoid mechanical trauma, rubbing and cracking of the fi ngers. A review of the available literature from 1973 to 2014 provided important insight into the characteristics and variations of the disease.
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